Effect of surface charge on the stability of oil/water emulsions during steam sterilization.
Intravenous lipid emulsions are used for total parenteral nutrition and as carriers for lipophilic drugs. Exposure to the high temperature (121 degrees C) required for steam sterilization may cause coalescence and an increase in droplet size. The purpose of this study was to investigate whether an increase in the electrostatic repulsive force between oil droplets produced by formulation modification improves the thermal stability of lipid emulsions during autoclaving. The addition of a small amount, 0.66 or 1.32 mmol/kg (mm), of purified anionic phospholipid fractions (phosphatidic acid, phosphatidylglycerol, or phosphatidylinositol) to the standard formula increased the zeta potential from its normal value of -11 mV to -39 mV. Emulsions with the larger negative zeta potential did not exhibit any change in oil droplet size or distribution during steam sterilization at 121 degrees C for 15 min. The autoclaved emulsions having the larger negative zeta potential did not exhibit any evidence of coalescence when samples were stored for 1 month at 4 degrees C, room temperature, or 40 degrees C. Reduction of the negative surface charge of the oil droplets by the addition of stearylamine confirmed that the surface charge was an important factor, as emulsions having a reduced negative surface charge separated into two phases during autoclaving.